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At p re sen t ,  we believe that in clinical  application, i t  is preferab le  to use  the technique 
of bypass of both vent r ic les  r a t h e r  than total  hea r t  replacement.  
the following reasons .  
stitution has not been  completely explored. 
may function as  long a s  a p ros thes i s  for  hea r t  replacement.  
i s  required.  It l eaves  a reduced vent r icu lar  function with intact  nervous connections for  a 
compensatory chamber  for the var iab le  input and thus improving any possible imperfection 
of a r t i f ic ia l  p ros thes is .  Also ,  t r a u m a  to blood ce l l s  is minimized. With the hea r t  in fib- 
rillation, no rma l  coronary  a r t e r i a l  p r e s s u r e  during bypass functioning was demonst ra ted .  
The bypass technic i s  s imple ,  not requiring the u s e  of cardiopulmonary bypass during 
insertion. The pa t ien t ' s  fami ly  probably would consent m o r e  readily to this technique than 
to  total  extirpation of the hea r t ,  thus relieving the surgeon of a s t r e s s fu l  social  and ethical  
problem. 

against  the chest  wall thus avoiding any compress ion  of the lung. 
measur ing  a t r i a l  p r e s s u r e  i s  shown a t  a. and the connection for  the pump's  heparinization, 
i n  o r d e r  to avoid clotting i f  bypass i s  discontinued for observa t ion , i s  shown a t  b. F igure  2 .  
shows the double vent r icu lar  bypass.  The outlet connection for the left  ventricle can be 
placed i n  e i ther  the ascending o r  descending thorac ic  ao r t a ,  depending upon the p repa red  
surg ica l  exposure.  F igure  3 shows the var ious  poss ib i l i t i es ,  once the double bypass  i s  
working: a. leaving the hea r t  in tac t ,  b. allowing pa r t i a l  resec t ion  of left vent r ic le ,  c. 
total vent r icu lar  extirpation. 

i n  o r d e r  to avoid thrombotic phenomena. 
a r t e r i a l  g raf t .  
external a t r i a l  wall (F igu re  4 a - b ) ,  allowing the removal  in the center  of a l a rge  d i sc  of 
a t r i a l  wall (F igu re  4c).  
placed upon the impor tance  of a n  adequate inlet connection i n  the pump's  per formance .  

bypass sys tem.  
dec rease  of the pump's  input, thus avoiding suction i n  the a t r i a l  cavit ies.  On the o ther  hand, 
the pump's  r a t e  r i s e s  p rogres s ive ly  f r o m  85 to  110-120 i f  a t r i a l  p r e s s u r e  r i s e s  above 15 mm. 
Hg and d e c r e a s e s  to  20-30 i f  a t r i a l  p r e s s u r e  falls  below zero .  Consequently, the function of 
the in t ra thorac ic  pump i s  a lmos t  discontinued with reduced input and i f  a t r i a l  p r e s s u r e  drops  
below zero .  

We believe that clinical  application in  i r r e v e r s i b l e  hea r t  fa i lure  during hea r t  su rge ry  
i s  the necessa ry  step to get experience in  th i s  field with subsequent improvement of present  
de signs. 

We support this point for 
The durabili ty of p las t ic  ma te r i a l s  for attempting a permanent sub- 

The in t ra thorac ic  pumps for  vent r icu lar  bypass 
An externa l  source  of power 

F igure  1 shows the le f t  vent r icu lar  bypass p repa red  for clinical  use.  It i s  placed 
The connection for  

A l l  plas t ic  m a t e r i a l s  a r e  placed i n  a high blood flow, but none inside a t r i a l  cav i t ies ,  
In this situation the pump could be compared  to a n  

This i s  accomplished with a s i las t ic  ex terna l  a t r i a l  connection sutured to the 

Emphas is  is  The su tu re  l ine i s  made  a i r - t igh t  using Eas tman  glue. 

The pump's  input and a t r i a l  p r e s s u r e  combine to command the function of the en t i re  
The ex terna l  wall of the in t ra thorac ic  pump collapses proportionally to  the 

It r e s u m e s  complete function with a positive a t r i a l  p r e s s u r e  of 5 m m .  Hg. 
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Liotta e t  al. Prolonged vent r icu lar  bypass 

Figure 1. Left ventricular 
Air bypass. 

Figure 2. Double ventricular 
bypass. 
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Liotta et a l .  Prolonged vent r icu lar  bypass  

A. 

Figure 3. Possibilities once  double 
ventricular bypass is working. 

Figure 4. External a t r i a l  connection. 
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